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TM THR CLAIMS 
Please amead claims 1,5, and 7 as follows: 

1 . (CURRENTLY AMENDED) A holographic imaging specttometer comprising: 

(a) a fovir-dimensionfil (4D) probing somce object; 

(b) a holographic element comprising one oi mote recorded hologiams configured to 
receive and diffract an optical field emitted from the 4D probing source object into one or more 
difficacted plane beams having spectral informadon; 

(c) f^ collector opucs configured to: 

0 focus the one or more diffracted plane beams liaving spectral infomiadon to 
a two-dimensional (2D) slice i[(|]having spectral information of the 4D probing source 
object^ and 

Qi) project the focused 2D slice having spectral informarion onto a detector; and 
(d^^ the detector configured to receive the focused and projected 2D slice. 

2. (ORIGINAL) The spectrometer of claim 1. wherein one of the recorded holograms 
was recorded by inteifenng a monochromatic point source signal beam and a plane reference beam. 

3. (ORIGINAL) The spectrometer of claim 1, wherein one of the recorded holograms 
was recorded by a pre-designed or computer generated signal and a reference wavefiront. 

4. (ORIGINAL) The specuometer of claim 1, wherein: 

the one or more recorded holograms are multiplexed within the holographic element; 

the one or more recorded holograms are arranged to extract a corresponding slice of the 4D 
probing source object; and 

die one or more recorded holograms are arranged to diffi:act light ficom the corresponding 
slice of the 4D probing source object to a non-overlapping section of die detector. 

5. (CURRENTLY AMENDED) The spectrometer of claim 1, furdier comprising 
objective optics configured to process die optical field emitted from die 4D probing source 
objectf[;lJ, 
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6. (ORIGINAL) The spectrometer of claim 5, wherein the objective optics comprises 
a collimaring lens configured to coLixnate the optical field 

7. (CURRENTLY AMENDED) The spectrometer of claim St, wheiein the objective 
optics is p^ of the hologjrapliic element. 

8. (ORIGINAL) The spectrometer of claim 1, wherein the dif&aciion by the one or 
more holograms is based on one ot moxe Bra^ degeneracy properties. 

9. (ORIGINAL) Tlie spectrometer of claim 1, wherein the collector optics is pait of 
the holographic element. 

10. (ORIGINAL) The spectrometer of claim 1, wherein the collector optics comprises 
an imaging lens. 

11. (ORIGINAL) A method fox imaging a four-dimensional object comprising: 
emitting an optical field fi:om a four-dimensional (4D) probing source object; 
receiving die emitted optical field in a holographic element 

diffracting the received optical field in the holographic element to one or more difEracted 
plane beams having spectral information; 

focusing the one or more diffracted plane beams having spectral information to a two- 
dimensional (2D) slice (having spectral information) of die 4D probing source object; and 

projecring the focused 2D slice having spectral information onto a detector, 

12. (ORIGINAL) The method of claim 1 1 , wherein one of tlie recorded holograms was 
recorded by interfering a monocliromattc point soiorce signal beam and a plane reference beam- 

13. (ORIGINAL) The method of claim 11, wherein one of the recorded holograms was 
recorded by a pre-designed or computer generated signal and a reference wavefi:ont. 
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14. (ORIGINAL) The method of chim 11, wherein: 

tlie one or more recorded hologxams are multiplexed within the holographic element; 

the one or more recorded holograms are arranged to extract a corresponding slice of die 4D 
probing source object; and 

die one or more recorded holograms are arranged to diffract Ught from the corresponding 
slice of the 4D probity source object to a nott-ovcrlapping secdon of die detector. 

15. (ORIGINAL) The mediod of claim 11, ftirther comprising the step of processing 
the emitted oprical field through objective optics. 

16. (ORIGINAL) The mediod of clakn 15, wherein die objective optics comprises a 
coUimating lens configured to coUimate the emitted optical field. 

1 7. (ORIGINAL) The method of claim 1 5, wherein the objective optics is part of die 
holographic element 

1 8. (ORIGINAL) The mediod of claim 1 1 , wherein die diffraction by the one or more 
holograms is based on one ot more Bragg degeneracy properties. 

1 9. (ORIGINAL) The method of claim 1 1, wherein die focusing step is performed 
wtdiin the holographic element. 

20. (ORIGINAL) The method of claim 1 1, wherein die focusing step is performed 
using an imaging lens. 

21 . (ORIGINAL) An apparatus for imaging a four-dimensional object compnsmg: 
means for cmitnng an oprical field fi:om a four-dimensional (4D) probing source object; 
means for a holographic element to receive and diffiiact die optical field into one or more 

diffiracted plane beams having spectral information; 
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means for focusing the one or more diffracted plane beams having spectral infonnadon to a 
-dimensional (2D) slice (having spectral information) of die 4D probing source object; and 
means for projecting the focused 2D slice having spectral information onto a detector. 
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22. (ORIGINAL) The apparams of ckim 21, wherein one of the recotded holograms 
recprded by interfering a monochromatic point source signal beam and a plane reference beam. 

23, (ORIGINAJL) The apparatus of claim 21, wherein one of the recorded holograms 
recorded fay a pre-designed or computer generated signal and a reference wavefeont. 



24. (ORIGINAL) The apparatus of claim 21, wherein: 

the one or more recorded holograms are miiltiplexed within the holographic element; 

the one or more recorded holograms are arranged to extract a corresponding slice of the 4D 
probing source object; and 

die one or more recorded holograms are arranged to diffract hght from the correspondiog 
sHce of the 4D probing source object to a non-overlapping section of the detector. 

25. (ORIGINAL) The apparatus of claim 21, further comprising means for processing 
the emitted optical field. 

26. (ORIGINAL) The apparams of claim 25, wherein the means for processing 
comprises means fox collimating the optical field. 

27. (ORIGINAL) The apparatus of daim 25, wherein the means for processing is pact 
of the holographic element. 

28. (ORIGINAL) The apparatus of daim 21, wherein the difficaction by the one or 
more holograms is based on one or more Bra^ degeneracy properties. 
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29. (ORIGINAL) The apparatus of claim 21, wherein the means for focusing arc part 
of tlie holographic element. 

30. (ORIGINAL) The apparatus of claim 21, wherein die means for focusing comprises 
an imaging Icn;^. 
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